ABSTRACT
INTRODUCTION

47
Despite its profound health implications, chronicity and significant public health burden in 48 developing countries, many aspects of human N. americanus infection, particularly early events 49 at the interface with the host immune system, are under researched (Quinnell et al. 2004, Loukas 50 and Prociv, 2001 , Hotez et al. 2008 . These insidious parasites infect and re-infect, following 51 which no efficient immunological memory develops in the host, rendering chemotherapeutic 52 treatment as the method of choice, which is also inefficient due to the high prevalence of re-53 infection.
54
Efforts in developing more effective therapeutic approaches could be helped by a better Geijtenbeek et al. 2002 , Wollenberg et al. 2002 , Salazar et al. 2013 , Emara et al. 2011 , Emara 73 et al. 2012 , Royer et al. 2010 . However, the biological relevance of the glycosylated N.
74
americanus sheath in the context of interaction with CLRs on DCs has not been investigated.
75
The antigen presenting cell function of dendritic cells directly depends on their ability 76 to migrate to the site of infection (Martin-Fontecha et al. 2009 
MATERIALS AND METHODS
92
All materials were purchased from Sigma-Aldrich, U.K., unless otherwise stated Infective N. americanus larvae were cultured from faecal material derived from infected 96 individuals as described previously (Kumar et al. 1992) . The larvae were deemed to be axenic 
Dendritic cell generation
100
Monocyte derived dendritic cells (DCs) were generated from peripheral blood monocytes 101 which were obtained from human blood buffy coats after obtaining written informed consent 102 and approval of local Ethics Committee (National Blood Transfusion Service, U.K.,
103
2009/D055) as we have previously described (Chau et al. 2013) . Briefly, the peripheral blood 104 mononuclear cells (PBMCs) were isolated via histopaque density gradient centrifugation.
105
Monocytes were then isolated out from the PBMC by incubating the suspension with CD14+ 106 magnetic beads (Milteny Biotech, U.K.) obtaining a purity of >98% as we have described 107 before (Garcia-Nieto et al. 2010) . Subsequently, purified CD14+ monocytes were cultured with 108 complete RPMI medium (10% Fetal Bovine Serum, 2Mm L-glutamine, 1%
109
Penicillin/Streptomycin and 1% non-essential amino acid solution) supplemented with 50 110 ng/mL GM-CSF and 250 IU/ml IL-4 in a 24 well plate for a period of 6 days to generate stored at 4º C to be analysed within a 7 day period.
147
The viability of DCs were analysed using the ANNEXIN V-FITC Kit-Apoptosis 
183
Following 24 hours, DCs form dense aggregates around the sheath and remain un-184 attracted to the exposed larvae. Despite highly dense cell aggregates surrounding discarded 185 sheaths they can still be visualised within some aggregates. (Figure 2 ). 
299
To further investigate whether the larvae are able to modulate DC responses to other 300 stimuli we also studied DC cytokine profile after co-stimulation with LPS from E.coli, which 301 is likely to be present during any in vivo exposure. Interestingly, DCs co-cultured with N. 
